TITLE OF THE INVENTION 



A MULTIPLY TRANSFORMED KOJI MOLD AND A METHOD OF 
MANUFACTURING A FLAVOR ENHANCER USING THE SAME 

FIELD OF THE INVENTION 

The present invention relates to a ko j i mold having 
increased protease activity and peptidase activity relative 
to a parent strain, a method of breeding the ko j i mold, and a 
method of manufacturing a flavor enhancer using the koji mold. 

BACKGROUND OF THE INVENTION 

Methods for obtaining a flavor enhancer by hydrolysis of 
proteins can be divided into lysis methods using 
microorganism culture products or enzymes (hereinafter, 
"enzymolysis" ) , and chemical lysis using acids. Examples of 
enzymolysis methods that have been employed include 
traditional methods of producing flavor 

enhancers such as soy sauce and miso, methods in which a koji 
mold culture fluid which contains protein hydrolysis related 
enzymes are allowed to act on proteins such as gluten. 

Lysis methods using acids include high temperature 
processing of proteins such as gluten using hydrochloric acid. 

With enzymolysis, there have been cases where the 
palatability of the flavor enhancer has been insufficient 
resulting from insufficient lysis of the protein due to the 
type of koji mold that is used, processing conditions, etc. 
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In such cases increasing the amount of culture product or 
enzyme used may be at times effective in increasing 
palatability , however, this was problematic from the 
viewpoint of costs . 

For enzymolysis, the following two enzymes can be 
provided as examples of enzymes greatly contributing to 
palatability: protease, which acts to roughly cleave and 
dissolve proteins; and peptidase which further breaks 
down amino acids from the termini of peptides { exopeptidase) . 
Koji molds produce a plurality of proteases and peptidases, 
however, in the lysis of proteins, alkaline protease and a 
type of leucine aminopeptidase are reported to be the 
main actors (Nakadai : Journal of Japan Soy Sauce Research 
Institute 11 (2), 67 -79 (1985)). For this lysis method, in 
order to improve of the palatability of the resultant flavor 
enhancer, or to reduce of amount of culture product used, 
there is a need to breed a koji mold exhibiting high 
enzyme activity. To breed koji mold, a mutation processing 
method has been employed. However, with methods involving 
mutation processing, there is the problem that great 
efforts are required for screening. 

As a method for breeding a koji mold, a method for 
increasing protease activity and peptidase activity at 
the same time by removing inhibition of 

the activating ability of areA due to a nitrogen source, is 
the subject of a patent application (wo 99/02691) . However, 
with this method there is the problem that a factor 
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that controls expressions of a broad range of genes is set 
in an activated state. 

Recently, a koji mold- derived alkaline protease gene 
was cloned (Japanese Patent No. 2671452; Japanese Patent No. 
2888955). Further, a koji mold-derived leucine aminopept idase 
gene was cloned, and by transformation with this gene, a 
transf ormant with high leucine aminopeptidase activity was 
obtained (Japanese Patent Laid-Open Application No. 11- 
346777) . 

However, until now, no attempt had been made to obtain a 
koji mold having increased activity of both enzymes by 
transformation using both a protease gene and a peptidase 
gene, and no such transformant existed. 

The present invention aims to provide a koji mold having 
increased protease activity and peptidase activity relative 
to a parent strain, and a breeding method therefor. Further, 
the present invention aims to provide a method of producing a 
flavor enhancer having strong palatabili ty . 

BRIEF SUMMARY OF THE INVENTION 

The present inventors, as a result of deliberate study, 
have succeeded in breeding a koji mold transformant having 
increased protease activity and peptidase activity. In 
the case where the culture product of this koji mold 
is allowed to act on a protein, when compared to the case 
where an equivalent amount of culture product of the 
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parent strain is used, a higher total 

nitrogen concentration and total amino acid concentration, 
i.e. a flavor enhancer having strong palatability can be 
obtained. The present invention was completed on the basis of 
these observations. 

That is, the present invention relates to the following 
(1) - (7) : 

(1) An isolated koji mold having increased 

protease activity and peptidase activity in relation to a 
parent strain resulting from transformation with a protease 
gene and a peptidase gene. 

(2) The koji mold according to (1) above, wherein the 
protease gene and the peptidase gene are derived from a koji 
mold . 

(3) The koji mold according to (1) above, wherein said, koji 
mold is a member of Aspergillus sojae, Aspergillus oryzae, or 
Aspergillus tamarii . 

(4) The koji mold according to (3) above, wherein the 
protease gene and the peptidase gene are derived from a koji 
mold . 

(5) A method of breeding the koji mold according to any one 
of (1) to (4) above, comprising the steps of: 
transforming a parent strain of koji mold with a protease 
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gene and a peptidase gene; and, 

selecting a transf ormant having increased 

protease activity and peptidase activity relative to said 
parent strain. 

{6} A method of manufacturing a flavor enhancer 
which comprises allowing a culture product of the ko j i 
mold according to any one of (1) to (4) above to act on a 
protein . 

(7) A flavor enhancer obtainable by allowing a culture 
product of the ko j i mold according to any one of (1) to 
(4) above, to act on a protein. 

This specification includes part or all of 
the contents as disclosed in the specification and/or 
drawings of Japanese Patent Application No . 2 0 0 0 - 647 3 9 , which 
is a priority document of the present application. 

DETAILED DESCRIPTION OF THE INVENTION 

Ko j i mold of the present invention 

The koji mold of the present invention is characterized 
by increased protease activity and increased 
peptidase activity relative to a parent strain due to 
transformation using a protease gene and a peptidase gene. 

A "koji mold" refers to any strain which is 
phylogenetically a member of koji mold, and includes for 
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example, strains used in the fermentation of food 

products, concretely, Aspergillus sojae, Aspergillus oryzae, 

Aspergillus tamarii and the like. 

The term "protease gene" and "peptidase gene" include 
nucleic acid sequences which when introduced into a 
parent strain by transformation, can increase the activity of 
each enzyme of the ko j i mold. Such nucleic acid sequences 
include a structural gene of an enzyme, a mutant gene in 
which a mutation has been introduced within a structural gene 
to increase the activity of the enzyme itself, expression 
regulation sites (promoter, terminator, enhancer, etc.) of 
the structural gene, mutant expression regulation sites, 
expression regulation sites of different genes, or 
derivatives thereof, and a nucleic acid sequence consisting 
of a plurality of these sequences linked together. Further, 
the nucleic acid sequence can be of natural derivation 
or a synthetic product, and for example, genomic DNA, cDNA, 
PCR fragment, chemical synthetic/semi - synthetic DNA and the 
like can be used. 

The derivation of structural genes for protease and 
peptidase is not particularly limited, and as long as 
they are capable of expressing in and being secreted from a 
ko j i mold, and act on a broad range of substrates, they can 
be derived from types of organisms other than a ko j i mold. 
From the viewpoints of intracellular production efficiency of 
the enzyme, efficiency of secretion to the outside 
of a cell, and public acceptance, it is preferable that the 
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gene be of koji mold origin. For example, a koji mold- 
derived alkaline protease gene (Japanese Patent No. 2671452, 
Japanese Patent No. 2888955), a koji mold-derived amino 
peptidase gene (Japanese Patent Laid-Open Application No. 11- 
346777) can be used. Further, expression regulation sites of 
each gene can also be derived from another gene or 
from another type of organism if they are able to function in 
koji mold- 

The koji mold of the present invention, to the extent 
that it possesses the characteristics described above, can 
have protease activity and peptidase activity that is 
increased by any factor relative to the parent strain. An 
example of the koji mold of the present invention where 
protease activity and peptidase activity is increased by a 
factor of at least 2 is Asperg^illus sojae TFLAAH2 strain 
(PERM BP-7478) which is described more concretely in Example 
1 . 

The method of breeding a koji mold according to the present 
invention 

The koji mold of the present invention can be obtained 
by transforming a koji mold parent strain using a protease 
gene and a peptidase gene and then selecting a transformant 
having increased protease activity and peptidase activity 
relative to the parent strain. 

The type of koji mold that can be used as a 
parent strain and the protease gene and peptidase gene are as 
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described above. Further, to select the transf orman t of 
interest, the use of a suitable transformation marker gene is 
preferable with the breeding method according to the present 
invention . 

Specific examples of a ko j i mold to be used as a 
parent strain include, Aspergillus sojae ATCC42251 strain, 
Aspergillus oryzae ATCC20386 strain, Aspergillus tamarii 
JCM2259 strain and the like. When actually using 
these strains as hosts, depending on the type of 
transformation marker gene to be used, a mutation is 
introduced where necessary for use of said marker using 
ordinary techniques (e.g. E. Shiela et al . , Molecular and 
General Genetics, 218, 99-104(1989)). The transformation 
marker gene to be used can be appropriately chosen according 
to the type of parent strain or 

plasmid, and culture conditions or the like. For example, 
niaD, oliC31, pyrG, amdS , sC, argB gene or the like can be 
used . 

The types, forms and the like of the protease gene and 
peptidase gene to be introduced into the parent strain are 
not limited, and as long as each gene in included, genes can 
be in the form of a PGR fragment, genomic DMA fragment, cDNA, 
or in the introduced state into a vector such as plasmid, in 
which case it is preferable that a suitable transformation 
marker gene is also introduced into the vector. Further, a 
protease gene, a peptidase gene, and where required, a marker 
gene, can each be situated on separate molecules, in 
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which case the co - transformation method described below can 
be used. 

Moreover, a gene may be either in a linear or circular 
form. Further, a nucleic acid sequence for improved 
efficiency of transformation or other genetic operations can 
be added before or after each gene. 

Methods for transforming a koji mold are not 
particularly limited and include, for example, the method 
described in E. Shiela et al . : Molecular and General Genetics, 
218 99-104 (1989). This method involves preparing protoplasts 
which have had cell walls removed by processing a 
liquid culture of koji mold by enzymolysis of the cell wall, 
incubating the protoplasts together with DNA in the presence 
of potassium chloride and polyethylene glycol 4000, and 
thereafter regenerating the protoplasts on a selective 
medium adapted for the marker gene to be used. 

When performing co - trans formation, a strain into which 
the gene of interest has been introduced and a strain into 
which only a selective marker has been introduced are grown 
on a selective medium. Here, it is necessary to 
perform selecting step according to activities. As a method 
for selecting a high activity strain, for example, by 
growing strains on a paper disc, the rough activity level of 
many test subjects can be easily measured. Specifically, when 
measuring an alkaline protease as a 
protease, and an aminopeptidase as a peptidase, 
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measurement can be performed for example as in the below- 
described measurement method 1. Further, when precisely 
measuring each activity after selection, for alkaline 
protease, measurement can be performed by normal methods 
using milk casein as a substrate (the method according to Soy 
Sauce Testing Method published by Japan Soy Sauce Research 
Institute), and for aminopept idase , measurement can be 
performed by the method described in Japanese Patent Laid- 
Open Application No. 11-346777 with leucyl - glycyl - 
glycine as a substrate. 

In the process of transformation, a protease gene and a 
peptidase gene can be introduced into a 
parent strain simultaneously. Alternatively, 

transformation can be conducted in two stages. In this case, 
for example, a parent strain is transformed using a first 
gene, and a transformant having increased activity in respect 
of the enzyme encoded by this gene, is selected. Then this 
transformed strain is further transformed using a second 
gene, a transformant is selected which has increased activity 
in respect of a second enzyme. 

One example of the breeding method according to the 
present invention is indicated in the Examples. In the 
Examples, first, Aspergillus sojae having a niaD" mutation 
was taken as the parent strain and co - transformed 
with an aminopeptidase gene and niaD gene. The 
resultant aminopeptidase high activity transformant was co- 
transformed with an alkaline protease gene and oliC31 gene, 
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thereby obtaining the ko j i mold of the present invention. 



Measurement method 1: A method of measuring alkaline 
protease activity and aminopep tidase activity of a number 
of specimens 

10 11 1 of distilled water or 0.01% (W/V) Tween- 
20 aqueous solution containing approximately 1000 spores (a 
blind study was also conducted with solution containing 
no spores) was applied drop-wise to a thick 8mm0 paper disc 
(ADVANTEC) placed on a soy bean powder agar medium [3% (w/v) 
puffed defatted soy bean powder, 1% (W/V) KHjPO,, 1.5% agar 
powder, pH6 . o] , and cultured for 36 to 48 hours at 30°C. The 
paper disc to which mold had attached was transferred 
to a sample tube (INA OPTIKA, RC - 017 0 and the like) containing 
1 ml of deionized water, and after stirring, allowed to stand 
for 3 or more hours at 5°C . Thereafter, activity of 
the supernatant as an enzyme solution was measured. 

The substrate solution used in the case of protease is 
1% azo-casein (Sigma) and lOOmM potassium phosphate buffer 
(pH7.0), and in the case of peptidase, 0 . Immol of leucine-p- 
nitroanilide, dissolved in 5ml of ethanol to which lOml of 
SOOmM Tris buffer (pHB.S) and 85ml of distilled water 
is added. 

In the case of protease, 50 to lOOjLt 1 of enzyme solution 
is placed in a sample tube (INA OPTIKA RC-0170 and the like) , 
the protease substrate solution is added and 
mixed, and allowed to react for 10 to 60 minutes at 30 C. 
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900 M 1 of 10% trichloroacetic acid aqueous solution is added, 
vigorously mixed, and subjected to centrif ugation for 10 
minutes at 15,000x g. Absorption of the supernatant at 410nm 
is measured, and this value minus the absorption value of the 
blind study material was taken as an indicator of 
protease activity. 

In the case of peptidase, 10 to 50At 1 of enzyme fluid is 
placed in a sample tube, 250/0. 1 of the above 

peptidase substrate solution is added , mixed, and allowed to 
react at 30°C for 10 to 60 minutes. 900/" 1 of 0 . IN HCl 
is added and vigorously stirred, absorption at 400nm 
measured, and this value minus the absorption value of the 
blind study material was taken as an indicator of 
peptidase activity. 

Method for manufacturing a flavor enhancer of the present 
invention 

The method of manufacturing a flavor enhancer according 
to the present invention comprises allowing a culture product 
of the ko j i mold of the present invention to act on a 
proteino The method of the present invention can be applied 
to various flavor enhancers able to be produced using ko j i 
mold, for example, soy sauce, fish sauce, miso, animal or 
plant derived fermented flavorings . 

The culture product of a koji mold can be a 
liquid culture product or a solid culture product. Further, 
the medium used for the culture can be of any type as 
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long as conditions are such that would proteolysis enzyme to 
be produced. However, since thereafter the culture is to be 
used in the production of a flavor enhancer, which is a food 
product, a medium which is inappropriate for inclusion in a 
food product must not be used. 

Examples of a liquid culture product include a product 
of an aeration-agitation culture with defatted processed soy 
beans, wheat bran, or soy sauce oil as a medium component. 
Examples of a solid culture product include soy sauce ko j i , 
miso koji, or wheat wheat bran ko j i obtained by ordinary 
methods. Culture duration differs depending on 
medium composition, scale of the culture, culture 
temperature and the like, but the culture can be performed 
for, for example, 12 to 96 hours, preferably 18 to 96 hours, 
or more preferably 36 to 72 hours. A suitable pH for the 
medium is between pH 4 . 5 and pH 9.0, and preferably between 
pH 5.0 and pH 8.0. A suitable culture temperature is 
preferably 20°C to 40°C,and more preferably 25 C to 35 C. 

Protein to be acted on by a koji mold culture 
product can be any protein- containing substance, including, 
but not limited to, gluten (wheat, lye, oats, barley), 
whole soy beans, defatted processed soy beans, purified soy 
protein, milk casein, gelatin, fish meat, fish meat protein, 
livestock meat, and yeast, used alone or in combination. 



As a method for allowing a culture product of a koji 
lid to act on a protein, the culture product can be mixed 

13 



with a protein, water added as required and 
reacted at a suitable temperature. Culture product can 
typically be used as is, but an enzyme fluid obtainable by 
extraction of the enzyme with water or the like, or a further 
purified crude enzyme can also be used. Further, when 
the culture product per se is a composition rich in 
proteins such as in the case of soy sauce koji, only 
proteins contained in the culture product are lysed and no 
new protein source is required to be added. 

The reaction can be performed with added NaCl and 
ethanol. A suitable concentration of NaCl is 20% or less, 
preferably, 15% or less. Ethanol concentration is 10% or less, 
preferably 5% or less. The entire amount of NaCl and 
ethanol can be added at the beginning of the reaction, 
but can also be added once or more in portions at suitable 
times during the reaction, or can be added 
by a continuous stream. Further, for the purposes 
of stabilizing color and gloss with consumption 
of sugars, and of preventing the growth of bacteria through 
the production of alcohol, yeast can be added and the 
reaction performed. As for the type of yeast to be used, 
where the NaCl concentration is low, any yeast which can be 
used in the production of food products such as members of 
Saccharomyces etc., including baker's yeast and the like can 
be used. Where the NaCl concentration is high, a salt- 
resistant yeast such as Zygosaccharomyces rouxii and the like 
is preferable. 
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Regarding the conditions under which a koji mold culture 
product is allowed to act on a protein, reactions are 
performed at a temperature of 4°C to 60°C, preferably 30°C to 
55°C and more preferably 40°C to 50°C, Duration is typically a 
duration sufficient for lysis of the protein, or it can 
be shorter, and is preferably from 6 hours to 10 days, more 
preferably from 1 to 7 days. 

In the case of producing a flavor enhancer which 
is conventionally produced by protein 

hydrolysis, such as soy sauce and the like, the reaction can 
be performed according to ordinary methods. 

After the reaction is complete, solids can be removed 
by standard methods. Examples of methods for removing solids 
include filtration, centr i f ugation and the like. 

A flavor enhancer obtained in this manner, when compared 
with the case where the same amoiint of culture product of a 
parent strain is used, has higher total 
nitrogen concentration and higher 
total amino acid concentration, and stronger 
palatabili ty . Total nitrogen concentration and 
total amino acid concentration can be measured according 
to conventional methods. 

Examples : 

The present invention will be explained in more detail 
by way of the following examples. However, these examples are 
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not intended to limit the scope of the present invention. 



Example 1: Obtaining a ko j i mold of the present invention 

In example 1, a ko j i mold having increased alkaline 
protease activity and increased aminopeptidase activity 
relative to a parent strain was obtained by transformation 

1. Aspergillus sojae (ATCC42251) strain was used as a 
parent strain. An aminopeptidase gene derived from 
Aspergillus sojae was used as a peptidase gene (Japanese 
Patent Laid-open Application No. 11-34677) . As a protease 
gene, a DNA sequence in which a promoter and a terminator 
for an Aspergillus oryzae - derived amylase gene and an 
Aspergillus ojryzae - derived alkaline protease gene 

(cDNA) (Japanese Patent No. 2671452) are linked together, was 
used . 

2. A parent niaD- mutant strain was obtained by the method of 
E. Shiela et al.. Molecular and General Genetics, 218, 99- 
104 (1989) Next, by co - transformation with niaD gene, the 
niaD- mutant strain was transformed with the aminopeptidase 
gene . 

As the above aminopeptidase gene, DNA in which a DNA 
fragment comprising the nucleotide sequence set forth in SEQ 
ID NO.: 1 was inserted into the BamHI cleavage site of 
plasmid pBK-CMV, was used. 

In the nucleotide sequence set forth in SEQ ID NO.: 1, 
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the portion corresponding to nucleotide nos . 67 to 171 is an 
intron whereas the remaining portions are exons 
of an aminopeptidase structural gene. 

By the above, a transf ormant strain TFLW22, which had, 
in the case where measurement was conducted with wheat bran 
koji, approximately 5 times greater aminopeptidase activity 
than the parent strain, was obtained 

3. The transf ormant TFLW22 strain obtained above was co- 
transformed with pMAR5-alpl and pMWll according to the method 
of E. Sheila et al (supra). pMAR5-alpl is a plasmid obtained 
by inserting a fragment comprising an Aspergillus 
oryzae alkaline protease gene (cDNA) consisting of the 
nucleotide sequence set forth in SEQ ID NO.: 2, into the 
EcoRI cleavage site of pMAR5 (Shibuya et al . , Bioscience, 
Biotechnology, and Biochemistry 56(10), 1574-1575 (1992)) and 
having a structure wherein the above alkaline protease gene 
exists on pUCllS. 

pMWll contains a marker gene. Plasmid pMWll (Ward et al . , 
Molecular and General Genetics 202,265-270 (1986)) on which 
resides oliC31 which is an Aspergillus nidulans oligomycin- 
resistant mutant gene was cleaved at both sides of the oliC31 
gene with HinDIII and PstI, and used. 

After CO - transf ormation, protoplasts were regenerated 
in a Czapek Dox medium (DIFCO) and trans formants 
were selected by stratification of an ol igomycin- containing 
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Czapek Dox medium. 



68 transformants are thus obtained. From the nature 
of CO- transformation, these transformants had an oliC31 gene 
incorporated therein, but only some of these had an alkaline 
protease gene incorporated simultaneously therein. Here, 
when alkaline protease activity of these 68 strains of 
transformant was measured according to the above - described 
measurement method 1, it was found that activity was 
increased in about half of these strains. 4 strains with 
highest activity were selected, and isolation of 
individual spores was performed. The alkaline 

protease activity of 6 colonies for each of these strains was 
measured again. Then, single spore separation was further 
performed in respect of 3 colonies with highest activity, and 
the alkaline protease activity and aminopeptidase activity of 
8 colonies for each of these strains, were measured. 



As a result of the above, an 
Aspergillus sojae strain, TFLAAH2 was obtained which 
had aminopeptidase activity of approximately 5 times 
greater, and alkaline protease activity of approx. 3 times 
greater than the parent strain as measured with wheat bran 
koji. Aspergillus sojae TFLAAH2 strain was deposited at the 
National Institute of Bioscience and Human-Technology, 
National institute of Advanced Industrial 

Science and Technology (1-3, Higashi, 1-chome Tsukuba-shi, 
Ibaraki-ken, 305-8566, Japan) on March 8, 2000 under 
Accession No. PERM P-17770. This deposition was then 
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transferred as FERM BP-7478 to International Deposition under 
the Budapest Treaty on March 2, 2001. 

Example 2: A method of producing a flavor enhancer 
using a culture product of the koji mold of the present 
invention 

Protein was hydrolyzed with the culture product of 
Aspergillus sojae TFLAAH2 strain of koji mold obtained in 
Example 1 (Test Strain) or with the culture product of 
parent strain Aspergillus sojae ATCC42251 
(control strain) , and a flavor enhancer produced. 

Production Example 1 

20L media containing 2.5% wheat bran, 0.5% defatted soy 
bean, 0 . 1% (W/V) KH^PO^^ 0.4% (V/V) soy sauce oil, were placed 
in two 30L jar fermenters, and were sterilized with steam 
under pressure according to ordinary methods. After cooling 
to 30°C, the one jar fermenter was inoculated with 
test strain koji and the other with control strain koji 
(wheat bran koji prepared according to ordinary 
techniques), and both were cultured for 70 hours at 30C. 
During this period, the culture was set such that when the pH 
fell below 6.8, sodium hydroxide solution 

was added automatically, thereby maintaining pH at or above 
5.8. Aeration was at 0 . 5VVM, and agitation at 450rpm. 

After completion of the culture, a portion of 
the culture fluid was filtered, and measurement of alkaline 
protease activity with milk casein as a substrate, and 
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measurement of aminopep t idase activity with leucyl - glycyl - 
glycine as a substrate, was performed. Results are shown 
in Table 1. Values in the Table 1 are relative values with 
the enzyme activity of the control strain taken to be 100. 
Compared to the control strain, the test strain 
exhibited approximately 3 times greater alkaline 
protease activity and approx. 7 times 
higher aminopeptidase activity. 

Table 1 



S train 


alkaline 

protease activity 


aminopeptidase 
activi ty 


Control 
Strain 


100 


100 


Test Strain 


312 


698 



Production Example 2 



Analysis was performed with the above culture fluid of 
the test strain and control strain. 20ml of culture fluid, 
130g of NaCl, 300g of wheat gluten and 800ml of hot water 
(45°C) were mixed and hydrolysis performed at 43°C for 72 
hours while subjecting the mixture to mechanical agitation 
using a propeller. These reaction products were filtered, and 
the total nitrogen concentration and 

total amino acid concentration of the filtrate were 
measured. These results, as shown in Table 2, indicated that 
values for total nitrogen concentration and 

total amino acid concentration were both higher in the test 
than in the control. 
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Table 2 



Strain 


total 

nitrogen cone. (%) 


Total amino acid 
cone. (%) 


Control 
Strain 


1. 21 


2. 7 


Test Strain 


2. 04 


6. 4 



Production Example 3 

To soy sauce koji obtained by a conventional method 
using the test strain and the control strain (pre - treatment 
weight of raw materials: defatted soy beans 350g, wheat 
350g) , 140g of NaCl and 1250ml of water were added, 
mixed, and hydrolysis performed at 43 C for 60 hours 
while subjecting the mixture to mechanical agitation using a 
propeller. These reaction products were filtered and the 
filtrates analyzed. Results of this analysis, as shown 
in Table 3, indicated that values for total 

nitrogen concentration and total amino acid concentration 
were both higher in the test than in the control . 



Table 3 



Strain 


total nitrogen cone. 
(%) 


total amino acid cone. 
(%) 


Control 
strain 


1 . 07 


2 . 9 


Test 
Strain 


1 . 51 


3 . 7 



Production Example 4 

lOOg of wheat bran koji obtained by conventional methods 
using the test strain and the control strain and 400g of 
wheat gluten were added to 1300ml of NaCl solution, 
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mixed, and hydrolysis performed at 43°C for 72 hours 
while subjecting the mixture to mechanical agitation using a 
propeller. These reaction products were filtered. Analysis of 
the filtrate, as shown in Table 4, indicated that values for 
total nitrogen concentration and 

total amino acid concentration were both higher in the test 
than in the control . 



Table 4 



Strain 


total nitrogen cone. 

{%) 


total amino acid cone. 

{%) 


Control 
Strain 


2 .12 


2.4 


Test 
Strain 


2 . 94 


3 .3 



It was indicated that in any production examples, by 
using a culture product of the koji mold of the present 
invention, a flavor enhancer exhibiting higher 

palatability can be produced than by using the parent strain. 

By the present invention, there is provided a koji mold 
having increased protease activity and peptidase activity 
relative to a parent strain, and a method for breeding 
the same. Further, by allowing a culture product of the koji 
mold of the present invention to act on a protein, it was 
possible to obtain a flavor enhancer having stronger 
palatability than that which can be obtained using the 
parent strain. The present invention is thus extremely useful 
to industry. 
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All publications, patents and patent applications cited 
herein are incorporated herein by reference in their entirety. 
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